Calcitonin (CT) secreted from the C cells of the mammalian thyroid gland has been shown to have several biological actions on bone and kidney, and to exert a hypocalcemic effect (Copp et al., 1962) , hypophosphatemic effect (Kenny and Heinkell 1965) , inhibition of bone resorption (Aliapoulis et al., 1966) , and stimulation of renal clearances of phosphate (Robinson et al., 1966) , calcium (Haas et al. 1971 ) and sodium (Bijvoet et al., 1971) . In line with these observations, specific binding sites for CT have been demonstrated in the plasma membranes of rat bone and kidney cells (Marx et al., 1972) . The hormone-receptor interaction in these tissues may be coupled with the activation of adenylate cyclase and the formation of cyclic AMP (Melson et al., 1970) . Despite these observations, the specific physiological role of CT has not been fully elucidated.
In recent years, it has been reported that CT may have a biological effect on organs other than bone and kidney. CT increases serum glucose in fed and fasted rats (Yamaguchi and Yamamoto 1977) , presumably by stimulating glucose production by the liver (Yamaguchi 1981 a and b). This effect of CT on the liver my be involved in changes in cellular calcium (Yamaguchi et al., 1975 ; Yamaguchi and Momose 1982 and 1983 ; Yamaguchi and Williamson 1983) . The present study was therefore undertaken to identify CT receptors in the plasma membrane of rat liver. 
Results
Characterization of CT binding to liver plasma membranes The plasma membrane fraction obtained was purified to more than 50-fold, as estimated by the assay for 5'-nucleotidase, a marker enzyme of plasma membrane, in comparison with that activity of the homo- In the present studies, specific binding of CT to the plasma membranes of rat liver occurred with characteristics of saturability, time and specificity, features consistent with the accepted criteria for specific receptor sites for the hormone. The apparent discrepancy between the concentration of labeled CT required for saturation of sites and the concentration of unlabeled CT required for complete inhibition of tracer binding may reflect heterogeneity of binding sites for labeled and unlabeled hormone. The binding sites for CT in the plasma membranes may be located near that of epinephrine, because epinephrine produced inhibition of CT binding.
CT behavior toward its receptor sites in rat liver appears somewhat different from that observed in other higher vertebrate tissues-namely, rat calvaria memranes (Marx et. al., 1973) and human lymphocytes (Marx et al., 1974)-in which Scatchard analysis of the data suggests the presence of two classes of receptor sites. However, our results appear to be identical to that reported for one class of receptor site in porcine lung membrane (Fouchereau-Peron et al., 1981) . Furthermore, the affinity constant for the interaction of CT with its specific receptors in rat liver appears to be identical to that reported for the high-affinity low-capacity site in porcine membrane (Fouchereau-Person et al., 1981) and in rat kidney membrane (Marx et al., 1973) .
It had been reported that CT could not increase the activity of adenylate cyclase in rat liver cells (Canterbury et al., 1974) . We did not find a significant effect of CT (10-6 M) on the activity of adenylate cyclase in the plasma membranes of rat liver (data not shown). CT was not found to stimulate the activity of adenylate cyclase in the hypothalamus of rat brain, but a specific binding site for CT was identified in this tissue (Rizzo and Goltzman 1981) . Meanwhile, it has been found that this hormone stimulates calcium influx and glucose production in isolated rat hepatocytes (Yamaguchi and Williamson 1983) , and that in vivo inhibits the activity of Ca2+-ATPase in rat liver plasma membranes (Yamaguchi 1979) and stimulates glucose production in rat liver based on the activation of rate limiting enzymes of carbohydrate metabolism due to intracellular calcium increased by the hormone (Yamaguchi and Momose 1982 and 1983) . Thus, CT binding to the plasma membrane of rat liver may influence the membrane transport of calcium as an intracellular effector.
In conclusion, the present study establishes the presence of specific receptors for CT in the plasma membranes of rat liver and supports the theory of a physiological role of CT in modulating liver cell function. Further studies are in progress to clarify the membrane mechanism of CT action in rat liver cells.
